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In the previous paper (Ito et al., 1965) , it was described that the oral administration of saliva-parotin-A(abbr.
as SPA) caused various biological responses such as the hypocalcemia in rabbits, the promotion of calcification in rabbit incisor dentine and the excretion of potent uro-parotin in sialoadenectomized rabbits.
Those responses are recognized as the biological properties of parotin and its relating substances, and it was suggested that the oral administration of SPA would be effective. As the another property of SPA, Yoshimura and Moriwaki (1963) reported that the subcutaneous injection of SPA to the sialoadenectomized rats caused the retardation of the involution in tibial epiphysis though the ability was less than that of parotin.
The purpose of the present investigation was to study the effect of SPA administered orally upon the body-weight growth and the histological changes in the tibial epiphysis and in the adrenal of the sialoadenectomized rats.
METHODS
Sixteen male rats of Donryu strain, 28 days old, weighing ca. 100g, were extirpated both parotid and submaxillary glands(SX-rats), and the same number of rats were served as the control for the sham operation(C-rats).
They were divided into 4 groups and were received following treatments every day for 3 weeks from the next day of the operation:(1) 0.5ml of saline solution, peroral(the control group),(2) 0.03mg per 100g of body weight of SPA, subcutaneous injection(the injection group),(3) 0.6mg per 100g of body weight of SPA,peroral (the low-dose group),(4) 3.0mg per 100g of body weight of SPA, peroral(the high-dose group). Peroral administration of SPA with 0.5ml of saline solution was done using gastric tube.
Before and during the experiments, the rats were fed with a soft diet described in the previous report (Yoshimura and Moriwaki, 1963) . The body weight of the rats were measured every'week.
All rats were sacrificed by ex-sanguination from the common carotid artery on the next day of the last administration, i.e. 50 days old. Histological procedure on tibia was the same as that Yoshimura and Moriwaki(1963) .The adrenals were fixed with Levi's solution and paraffin sections were prepared, stained with iron hematoxylin(M.
Heidenhain). The mean values of the body weight increase in each week and the total increase during the postoperative 3 weeks are shown in Table1.
The width of the epiphyseal cartilage plate of each tibia was measured under the microscope and the mean of the maximum and the minimum values were treated as the width of the cartilage plate of the tibia, and they are tabulated in Table 2 and Figure 1 . Table  1 . Body-weight growth after the administration of saliva-parotin-A to rats Table 2 . Width of cartilage plate of tibia after the administration of saliva-parotin-A to rats Table 3 . Histological changes in adrenal cortex by SPA administration Figures 5,6 and 7 are the microphtographs of the adrenal cortex removed from the sialoadenectomized rats of the control,the injection and the high-dose groups.The histological changes in the adrenal cortex are tabulated in Table 3 . DISCUSSION Various studies upon the epiphyseal growth by parotin have been presented by many authors 1939; Takizawa,1954; Ogura,1956; Yamada and Sase,1956) ,and this action becomes the most specific biological action of parotin,meanwhile no study was given about this action of SPA except by Yoshimura and Moriwaki(1963) .They reported that the subcutaneous injection of 0.03 to 0.3mg per 100g of body weight of SPA revealed only feeble ability to retard the epiphyseal involution after sialoadenectomy.
In this experiment,the epiphyseal cartilage of tibias removed from the SXrats were narrower than those of the C-rats in the control group (Table  2 and Fig.1) ,and the involution was accompanied with the histological atrophy (Fig.  2) .The elongation of the small trabeculae in primary spongiosa and the distributing density of the osteoblasts were inhibited in parallel to the reduction in the width of the cartilage plate.The same inhibitory response was ellucidated in the SX-rats of the low-dose peroral group.However,such reduction of the cartilage width and the histological atrophy were not observed in the SX-rats of the injection and the high-dose groups(Table 2, Figs.3 and 4) . This results showed that the oral administration of SPA caused a retardation of the epiphyseal involution with the dose of 3mg per 100g of body weight per day for 3 weeks on the sialoadenectomized rats,as same degree as the subcutaneous injection of SPA with 1/100 of the dose.
As mentioned above, Yoshimura and Moriwaki(1963) observed that the subcutaneous injection of SPA made only a feeble effect on the recovery from the epiphyseal defect by sialoadenectomy.All rats used in their experiment were 60 days old at the time of operation and therefore the tibias were removed from the rats of 67 and 102 days old.While the rats used in this experiment were 28 days old at the time of the operation and tibias were obtained from the rats of 50 days old. Sasaki(1953) investigated the difference of growth-promoting effect of parotin on the bones by ages.He used infant(50 days old),matured(60-120 days old) and aged rats(150-180 days old)and examined the amounts of total ash,Ca, Mg and P of bone, and also the increase of distribution of 32P to hard tissue. The results of his experiment proved that the effects of parotin on bones varied by ages of the experimental animals and that parotin was more effective in the younger animals than in older ones.Then,it must be taken a consideration on the postnatal involution on the tibial epiphysis to have an exact estimation of the histological changes in tibial epiphysis.In fact,the effect of the subcutaneous injection of SPA to the SX-rats observed in this experiment was more prominent than that reported by Yoshimura and Moriwaki(1963) .
Other biological activities of SPA administered orally were also investigated (Ito et al.,1965) .The hypocalcemic response and the promotion of the calcification on incisor dentine were observed in rabbits with the oral administration of 50 to 100 times of the effective dose in the intravenous injection.Those findings also demonstrated the effectiveness of the oral administration of SPA.
The body weight increase in SX-rats were commonly inferior to those in Crats during the postoperative 2 weeks.The reason may be because the animals were under the stress induced by the sialoadenectomy. No significant difference was observed concerning the body-growth of SX-and C-rats among the 4 kinds of experimental groups,but only a slight surpassing body-weight gain during the postoperative 3 weeks was observed in the SX-rats of the high-dose peroral group (Table 1) .This result was in agreement with Yoshimura and Moriwaki(1963) who reported that the body-growth promoting ability of SPA was inferior to parotin and alpha-parotin.
The morphological figure suggesting the stressful condition of the animals which involved the following changes in the adrenal cortex such as the reduction of width of zona glomerulosa,the decrease of lipid droplets and the increase of stainable granules was observed in the following rats;SX-rats of the control,the injection and the low-dose peroral groups,and C-rats of the injection and lowdose peroral groups.On the contrary,such changes of the cortex was not found in both SX-and C-rats of the high-dose peroral group,and they only gave the normal figures as C-rats of the control group.
From these results,it is suggested that the sialoadenectomy causes a hyperfunction in the adrenal cortex,and SPA injection to rats also gives the same effect. However,the oral administration of 3mg per 100g of body weight of SPA slightened the hyperfunctional picture in adrenal cortex caused by the sialoadenectomy. In respect of this action, the effect of SPA was quite different by the procedure of administration,orally or subcutaneously.The further biochemical study should be required to establish a reliability in the above histological changes in the adrenal cortex.
SUMMARY
The effect of the oral administration of saliva-parotin-A to rats was studied in comparing with that of subcutaneous injection of the substance. Sialoadenectomized and sham operated male rats of Donryu strain(28 days old)were orally administered with 0.6 and 3.0mg per 100g of body weight of saliva-parotin-A for 3 weeks and subcutaneously with 0.03mg per 100g of body weight.The morphological effects upon tibial epiphysis and adrenal cortex were examined.The reduction of the width of cartilage plate and atrophic pattern of primary spongiosa were found in the tibial epiphysis in control non-injected rats 3 weeks after the sialoadenectomy.Subcutaneous injection of saliva-parotin-A retarded the subsequent involution to the sialoadenectomy,and the oral administration of salivaparotin-A also could retard the epiphyseal involution with the dose of 3mg per 100g of body weight,corresponding the 100 times dosage to the subcutaneous injection.No effect on the involution was recognized in rats with the oral administration of 0.6mg.In the adrenal cortex,a kind of stressful picture was observed after the sialoadenectomy or subcutaneous injection of saliva-parotin-A.In the rats received 3mg of saliva-parotin-A orally,however, such changes were neither observed in adrenal of the sialoadenectomized rats nor in the sham operated ones.
